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crystal is prevented. The V^ and V2 respectively 
represent amplitudes of the gate pulse and gate pulse of 



the opposite polarity and the C e the potential between 
(57) Abstract the gat© and source of the TET 3. 

PURPOSE: To surely hold signals and, at the same time, 
to prevent deterioration of the resistance of liquid 
crystal by eliminating gate pulse leakage at the time of 
driving in such a v^y that a dummy gate line Is provided 
and additional capacities are formed to the picture 
element electrodes of all picture elements, 

CONSTITUTION: Part of the picture element electrodes 
accompanied with a thin-film transistor TET 3 overtaps 
with part of the gate line 1 of the next stage through 
an insulating film. Moreover, the picture element 
electrodes of the final stage overiap with a dummy gate 
line 8 and are provided with adcfitional capacities 6. 
Synchronously to the gate pulse which drives the above- 
mentioned TET 3. pulses of the opposite polarity and an 
AC wavefonm are respectively impressed upon the 
next-stage gate fine 1 or dummy gate line 8 and a data 
line Z The potential of counter electrodes 4 is set at 
the center potential or in the vidnity of the center 
potential of the AC v^/aveform. When the additional 
capacities are set to (VtxV2)xC. leakage of the gate 
pulse is reduced and signals are surely held. At the 
same time, deterioration of the resistance of the liquid 
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Japanese Publica'blon for Unexamined Pa-ben-t Appllcat:lon 
No. 197722/1989 (Tokukaihei 1-197722) 

A. Relevance of the Above-identified Document 

This document has relevance to Claims 1, and 11 of 
the present application. 

B. Translation of the Relevant Passages of the Document 

[EMBODIMENT] 
FIRST EMBODIMENT 

An embodiment of the present invention is 
explained below. 

Figure 1 is an equivalent circuit diagram of a 
whole TFT matrix array of the present embodiment. 
Figures 5(a) and 5(b) are respectively a plan view 
schematically illustrating a liquid crystal display 
apparatus of the present embodiment, and a cross- 
sectional view taken on line A-A' of Figure 5(a). To 
begin with, a manufacturing process of the liquid 
crystal display apparatus of the present embodiment is 
described referring to Figures 5. A gate line 1 and a 
dummy line 12 are formed on an insulating substrate 51. 
Then, a SiN film 52 is deposited on top of that so as 
to be a gate insulating film. On top of that, a non- 
crystalline silicon film 53 is deposited, and then 
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patterned. Thereby, a TFT 3 is formed. 2 is a data line 
Yj . 54 is a source electrode, which is connected to a 
display electrode 55. 6 is an additional capacitor, 
which is formed by overlapping the display electrode 55 
with the gate line or the dummy line 12, which is 
adjacent to the display electrode 55. The TFT matrix 
array has a surface that is covered with a SiN film 56, 
totally but except its necessary parts such as terminal 
sections. Alignment layers 58 are formed on the thus 
arranged TFT substrate and on a glass substrate 57 on 
which an opposite electrode 5 made of a transparent 
conductive film is formed. Thereafter, the TFT 
substrate and the glass substrate 57 are faced to each 
other. Then, liquid crystal 59 is sealed in between 
them, thereby accomplishing a display apparatus. 

Next, the whole TFT matrix array of the present 
embodiment is explained with reference to Figure 1. It 
has a pixel number of 240 x 480. It has a gate line 
number of 241, including one line of a dummy date line. 
As shown in the figure, one end of the additional 
capacitor 6 of the pixel that is driven by a gate * line 
Xi is connected to a next gate line xi+i . However, where 
i = 240, it is connected to the dummy gate line. 

Shown in Figure 6 is a driving waveform of the 
liquid crystal display apparatus of the present 



Page 3 Tokukaihei 1-197722 

embodiment. Here, a conventional driving waveform is 
applied onto the present invention having the dummy 
gate line. A voltage leakage Cgs into a pixel section 
due to a parasitic capacity Cgs between a gate and a 
source is about - 6 V when a pixel capacity, which 
includes the parasitic capacitor and an additional 
capacity Cadd, is equal to 0.36 pF. When a Cadd = 1.8 pF 
is provided, the parasitic capacity Cgs is reduced to - 
1.3 V with respect to all the pixels on the screen. 
This reduces deterioration in resistance of liquid 
crystal in the pixel section, thereby improving image 
quality. 

Note that, with respect to the driving waveform, 
as long as the pixels on the last stage and the dummy 
gate line function as additional capacitors, V (x24i) 
may have no gate pulse waveform, and may be a constant 
voltage, provided that it is not potential-necessary- 
floating. For example, it may be simply equal to a 
potential of an opposite electrode. 

In the present embodiment, a number of the dummy 
gate line may be plural, not limited to one. A size of 
a matrix is not limited to this. The gate insulating 
film and the surface protecting film are not limited to 
SiN. 

SECOND EMBODIMENT 
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A second embodiment of the present invention is 
explained, referring to Figure 7. The present 
invention, which has an utterly identical manufacturing 
process to that of the first embodiment, is 
characterized in that a dummy line is provided on an 
upper part of a screen. It has such a basic arrangement 
that an additional capacitor is formed between 
electrodes and a foregoing gate line. As to driving, 
driving similar to that of the first embodiment also 
improves its image quality. 

Although the first and second embodiments discuss 
the cases where the additional capacitor is formed 
between the display electrodes and the next gate line 
or the foregoing gate line, the present invention is 
not limited this. Needless to say, it is effective that 
the additional capacitor is formed between the display 
electrodes and a gate line' next to one or that forgoes 
the forgoing gate line. 

THIRD EMBODIMENT 

As a third embodiment of the present invention, 
discussed here is a driving method that is more 
effective for improving the image quality in the liquid 
crystal display apparatus of the first embodiment. 
Figure 8 (a) is an equivalent circuit diagram for one 
pixel, while Figure 8(b) is a timing chart for voltages 
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V(xi) and V(xi+i), which are respectively applied on two 
gate lines (xi) and (xi+i) shown in the equivalent 
circuit. Those voltages are characterized in that a 
pulse having opposite polarity with respect to a gate 
pulse is applied onto a next gate line or a dummy line, 
synchronously to application of a gate pulse for 
driving a TFT. The use of the voltages further reduces 
voltage leakage, compared with the first embodiment. 

AV3 and AV4, which are voltages respectively where 
t = t3 and where t = t4 in Figure 8 (b) , are represented 
respectively as: 

AV3 = -(Cgs/C)- Vi + (Cadd/C) • (Vi + V2), 
AV4 = - (Cadd/c) • Vi, 

Where c = Cgs + Cpx. 

Because a sum AV of leakage voltage applied onto 
pixel electrodes is represented as AV3 + AV4 : 

AV = AV3 + AV4 

= -(Cg3/c)Vi + (Cadd/c)V2. 

In case Cadd is not zero, and V2 is not zero, it is 
possible to further reduce the leakage voltage, 
compared with the first embodiment. Especially, when 
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Cadd = (Vi/V2)*Cgs is satisfied, it is possible to reduce 
the leakage voltage to zero. 

Note that the waveform to be added to the dummy 
line may be composed only of a supplemental pulse V2, 
but need not have a pulse Vi that turns on the TFT. 

According to the present embodiment, it is 
possible to realize driving that makes a direct current 
voltage completely zero, with respect to all the pixels 
on the screen. This significantly improves the image 
quality . 

Moreover, a panel having the arrangement of the 
second embodiment may be driven in a similar manner to 
the driving of the present embodiment. However, it is 
possible to realize more preferable driving in which an 
effect of crosstalk is small, when the additional 
capacitor Cadd is formed with the next gate. 
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